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Mathematics for Natural Science Mid FE.xamination
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Part I: Multiple Choice Items (12pts)

Choose the best answer from the given four alternatives

B | 1. Given complex number Z = 2 — 31, which one of the following is not true about z?

A Z=2+3i B) |Z|=13 C) Im(z)=-3 D) |Z|:|7|
C o 1+i : 3
2. What is the simplified form of ——— (1+ 2i)(2+ 21) + ——7?
1- 1+1
B A —1+5i B. —3+5i C. 3-7i D. -3+7i
D
3. Which one of the following is not true for aset A= {1,{8.},@,{@}} ?
— A{D}eA B. {&}c A C.OcA D. {@,{T}} e A
4. Which one of the following is not necessarily true for any sets A and B ?

A If ACA' then A=D C. AnB=A\(A\B)

A B. If AAB=B\A,then A=B D. B\A=B'nA
| 5. Suppose 2 € Abut —2 ¢ Aand —2 € B but 2 ¢ B . Which one of the following is

necessarily true?

A.{—Z,Z}QA'UB' B.A\B={2} C.AcB D.AmB={—2,2}
D |
6. Which one of the following is true?

A.(VXEN)(X<X2) B.(VXGER)(X<XZ) C.(VXGN)(X—_lzlj D.(VXEN)(\/X_Z=X)

x—-1
C (1 2).
7. The greatest lower bound of (—1) 2 n is:

@)
|
O
N
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8. What are the solution set of z° —(5+1)z +18—-i=07?

A{2-3i,-3-4i} B.{2-3i,-3+4i} C.{2-3i,3-4i} D.{2-3i,3+4i}

Part I1: Short Answer Item (6pts)

Write the most simplified answer on the space provided.

\/EI; 2 , then Principal argument of Z = %
—ol

9.I1f z=

10. If GCF (x,600,900) = 20 & LCM (x,600,900) = 25200, then X =560
11. SupposeAz{X‘XeN,Xz—3X+2:0<:>X2—2X—8>0}.

P(A)={2.{3},{4}.{3 4}

Part 111: Workout Item (12pts)

Show all the necessary steps clearly and neatly!

12. Prove that 2(7n ) + 3(5n ) —5 is divisible by 24 by applying Mathematical induction.

13. Check whether the following argument form is valid or invalid by using formal proof.

(p=gA(r=s), (@=t)A(s= W), =(taw),p=>r1 Fp
14. show that [(p= ) A (@=r)] A (p A=r) s contradiction by using logical

equivalency.

THE END
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- Check for n=1("."since there is no restriction onn, start from 1 by default).

2(7") +3(5") —5 =24 — which is divisible by 24

IS

- Assume the given statement is true for N = k

2(7%)+3(5%) -5 is divisible by 24

2(7*)+3(5)-5=24q , qeN

4 Pospq

— —

- Verify the given statement is true for n=k +1
2(7"N +3(5"") -5=2(7.7*) +3(5.5) -5
=14(7%) +15(5*) -5
=2(7") +12(7") + 3(5) +12(5*) -5
=2(7*) +3(5") —=5+12(7%) +12(5%)

=240 +12(7% +5)

1 point

)

It is also possible to prove that 70 L5 is divisible by 2 using PMI.

Stepl: Check for n=1

7' +5' =12 —> which is divisible by 2

Mathematics For Natural Science Mid Examination

May, 2023



O

7% +5 — which is divisible by 2

Step 2: Assume it is true for N= k

7% 45 =2 p
Step 3: Verify it is true for n=K +1

7k+1+5k+1 :7.7k _|_5.5k
=(2+5)7" +5.5
=2.7%+5.7% +5.5¢
=2.7% +5(7% +5)
=2.7 +5(2p)
=2(7" +5p)
=2n, n=7“+5p

Hence, 7" +5"is divisible by 2

% 1point %

— L

7" +5“=2r (**)
Substituting (**) into (*) gives:

27" +3(5"") —=5=249 +12(7* +5%)
=24q+12(2r)
=24q + 24r
=24(q+r)

2(7") +3(5"") -5 is divisible by 24 (It works for n=k +1)

Hence, 2(7") +3(5") —5is divisible by 24 by PMI.

et
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- Check for n=1("." since there is no restriction onn, start from 1 by default).

2(7*) + 3(5') — 5 = 24 —> which is divisible by 24

-

Assume the given statement is true for N = k

2(7%) +3(5") = 5 is divisible by 24

2(7)+3(5)-5=24q , qeN

{} 0.5 pts {}

- Verify the given statement is true for n=k +1
2(7") +3(5*") -5=2(7.7%) +3(5.5*) -5
=7(2(7)) +5(3(5)) -5

From step 2, 2(7%) =249 +5-3(5")

2(7*M) +3(5*") -5=2(7.7%) +3(5.5*) -5
=7(24q+5-3(5)) +5(3(5*)) -5
=24x7m+35-21(5) +15(5*) -5
=24x7m—6(5*) +30

2(7") +3(5"") —=5=24x7m —6(5" - 5) *)

4} 1 point 4}

L ]

It is also possible to prove that 5" _5 is divisible by 4 using PMI.

Stepl: Check for n=1: 5' —5=0—> which is divisible by 4
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5 —5— which is divisible by 4

Step 2: Assume it is true for N= k

5“-5=4p
Step 3: Verify it is true for n=K +1
51 _5=55“-5
=(4+1)5“ -5
=4x5“+5 -5
=4x5“+4 p
=4(5"+ p)
=4r ,r=5+p
Hence, 5" —5is divisible by 4
1point
5 —5=4r (**)
Substituting (**) into (*) gives:

2(7) +3(5*") —-5=24x7m - 6(5" - 5)
=24 x7m—6(4r)
=24x7Tm—24r
=24(7Tm-r)

2(7") +3(5"") -5 is divisible by 24 (It works forn=k +1)

Hence, 2(7") +3(5") —5is divisible by 24 by PMI.

1point

Remark: Other ways are also possible, Check it if the students use other techniques.
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(p=q)A(r=15s)is True
(@=t)A(s=w) isTrue

—(t AW) is True
p=risTrue
p=q isTrue
Fr=SisTrue
g=>tisTrue

S= Wis True
—tv =W is True

© oo N gk wDdPE

10. t=—wWisTrue
11. p=>tisTrue

12. r= wisTrue
13. p= —wisTrue

14, —w = —r is True
15. p=-—risTrue
16. —r=—pisTrue
17. p=—pisTrue
18. —pv—pisTrue
19. —p is True

20. p is False

Premises
Premises
Premises
Premises
From Step 1

From Step 1
From Step 2

From Step 2
De-Morgan’s Law on Step3

From Step10
Principle of Syllogism on step 5 & 7 respectively

Principle of Syllogism on step 6 & 8 respectively
Principle of Syllogism on step 11&10 respectively

Contrapositive of Step 12
Principle of Syllogism on step 13&14 respectively
Contrapositive of Step 4
Principle of Syllogism on step 15&16 respectively
From Step 17
From Step 18
From Step 19

Stepl-Step4:
Step5-Step10:
Stepl1-Stepl6:
Stepl7-Step20:

1 point
1 point
1 point
1 point
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[(p=a)A@=nN]Ar(pA=n)=[(=pvaA)A(=qv)]A(pA=r)
=(=pva)A(=gvIr)A(pA-Tr) (1 POiﬂt)
=(=pva)Aa(=gqvr)Apa—r
=pA(=pPVvAA=TA(=gVr)

=[pA(=pvAIA[-rA(=qvr)]
=[(pA=pP)v(pPAQ]A[(=r A=q) Vv (—=rar)] (1.5Point)
=[Fv(pAQIA[(=rA=a)vF]

=(pAg)A(=ra—-q)

=pAQgQA—rA—Q

=pPAQASQA—T (1.5Point)
=pAF AT

=F

Therefore, [(p=a) A(@=r)]A(pA—r) is Contradiction.

THE END.
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